Introduction
In order to cancel Gedeon streaming in traveling wave thermoacoustic devices, a jet pump can be used [2, 3] . Due to its asymmetric shape an asymmetry in the minor losses during each acoustic cycle occurs that yields a time-averaged pressure drop across the jet pump. By balancing the time-averaged pressure drop across the jet pump with that which exists across the regenerator of a thermoacoustic device, Gedeon streaming can be suppressed. The current state of the art in jet pump design methodology is based on a quasi-steady approximation [2] . In a recent numerical study we have shown that the applicability of this approximation is limited [4] . Currently, the previous numerical work is extended to the experimental domain to investigate the influence of three-dimensional geometry variations. By "splitting" a jet pump with a single hole into a geometry with multiple parallel holes, the size of the jet pump can be reduced while maintaining the taper angle and the total cross-sectional area. Reducing the size of the jet pump will aid in the design of compact thermoacoustic engines.
Method
The experimental setup is shown schematically in Figure. 1 and is similar to the setup previously used by Aben [1] . A 40 Hz acoustic wave is generated using a loudspeaker. Both the pressure amplitude p 1 and the time-averaged pressure p 2 are measured at four different locations as indicated by P1-P4 in Fig. 1 . From the measured pressure amplitude the velocity amplitude inside the jet pump u 1,JP and the acoustic power dissipation ∆Ė 2 are calculated. Eight different jet pump samples are investigated having a various number of holes (1, 2, 4, 8 and 16) and two different taper angles (7 • and 15 • ). The total cross-sectional area is kept constant at both openings and the jet pump length is varied in order to maintain the correct taper angle among the different samples. Figure. 2 shows the jet pump performance in terms of the dimensionless pressure drop and acoustic power dissipation which are defined using [5] ,
Results and discussion
with A s the total cross-sectional area at the jet pumps small opening. On the horizontal axis, KC D is the Keulegan-Carpenter number based on the diameter of the small jet pump opening and represents the wave amplitude. While the samples with one or two holes (• and ) show a comparable performance for KC D > 10, the pressure drop is significantly decreased for jet pump samples with 4 or more holes ( , and ). This is observed for both the 7 • and 15 • taper angles. However, the time-averaged pressure drop for the 15 • taper angle is generally lower which is probably caused by stronger flow separation in the diverging flow direction.
The dimensionless acoustic power dissipation shows a mixed trend. Albeit the 16 hole jet pump shows higher acoustic power dissipation compared to the single or double hole jet pump samples, a definitive trend could not be distinguished based on these results. 
Conclusions and outlook
Switching from single to multiple hole jet pump geometries certainly has an effect on the performance in terms of the time-averaged pressure drop and acoustic power dissipation. A lower dimensionless time-averaged pressure drop is measured when increasing the number of holes. Possible causes for this phenomenon are the interaction between jets from the different holes and the effect of turbulence on the jet pump performance. The latter will be investigated using hot-wire anemometry and flow visualization.
